Inhibition of p38 and ERK MAP kinases blocks endotoxin-induced nitric oxide production and differentially modulates cytokine expression.
Mitogen-activated protein kinases (MAPKs) are thought to have a critical role in lipopolysaccharide (LPS)-induced immune responses but the molecular mechanisms underlying the mediation of these signaling are not clear. The roles of p38 and extracellular signal-regulated kinase (ERK) in the regulation of nitric oxide (NO) and proinflammatory cytokine expression in J774A.1 macrophages in response to LPS were examined. Specific inhibitors for p38 and ERK, SB203580 and PD98059, respectively, were used. LPS (30ng/ml) activated inducible nitric oxide synthase (iNOS), subsequent NO production, and gene expression for tumor necrosis factor-alpha (TNF-alpha), interleukin (IL)-1beta, IL-6, and IL-12. Treatment of cultures with SB203580 increased LPS-induced reactive oxygen species (ROS) production, whereas both SB203580 and PD98059 decreased LPS-induced NO production. Concomitant decreases in the expression of iNOS mRNA and protein were detected. SB203580 and PD98059 decreased LPS-induced gene expression of IL-1beta and IL-6. SB203580 increased LPS-induced expression of TNF-alpha and IL-12; PD98059 had no effect on these cytokines. Results indicated that both p38 and ERK pathways are involved in LPS-stimulated NO synthesis and the expression of IL-1beta and IL-6. p38 signaling pathway is involved in LPS-induced ROS, TNF-alpha and IL-12 production.